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SUPPLEMENTARY NOTES
ABSTRACT
Purpose, scope, significant findings, progress Heterotopic ossification has been associated with numerous factors, however, there has been no conclusive evidence that a given environmental element is causative. We propose that certain individuals are genetically predisposed toward an altered sympathetic response to trauma which not only contributes to post-traumatic morbidity but also the formation of heterotopic bone. We have genotyped 2869 patients admitted to a Level I trauma center ICU for alleles that may be associated with bone healing, autonomic regulation and inflammation. Our preliminary results in a subset of 1313 patients have shown an association of a minor allele of the β2 adrenergic receptor with HO formation. Furthermore, the patients who formed HO also were more likely to have had a prolonged ICU stay and days on a ventilator independent of a higher ISS score which was also associated with HO. Head injury, as defined by the AIS head score, however, was inversely correlated with HO. We have now completed the data collection on 244 SNPs in 2869 individuals and are awaiting final analysis of this data. [1] [2] [3] [4] Our data has demonstrated that head injury, believed to be a major risk factor for HO formation, is inversely correlated with HO in our civilian trauma population. We suggest that the cause is not entirely environmental, rather, it is a genetic predisposition that in addition to injury leads to an excessive response to musculoskeletal injury resulting in HO. The greater systemic response to injury in a subset of patients that leads to conditions such as acute respiratory distress syndrome and increased systemic inflammatory response scores may be related to the excessive healing response to musculoskeletal injury that leads to HO. [5] [6] [7] [8] We have obtained serum samples from 2869 patients admitted to a Level I trauma center for genetic analysis. The samples have been genotyped for 244 SNP polymorphisms that may be associated with variations in the systemic human response to trauma. Of these patients, 431 had femur fractures with a minimum of 6 weeks of radiographic followup. These radiographs were examined for an excessive heterotopic fracture healing response.
SUBJECT TERMS
BODY
Previously we had reported on 1313 patients, 125 had evidence of HO (11%). HO was inversely correlated with traumatic brain injury. Injury severity score, ventilator days, ICU days and total hospital days positively correlated with HO formation independent of one another (Aim 2.1, Table 1 ). In this same group of patients, the CC allele of a polymorphism coding for a β2 adrenergic receptor was associated with HO formation (Aim 1.4, Table 2 ). This supports the possibility that a differential systemic response to trauma in some individuals is also an underlying cause of heterotopic bone formation.
Genotyping has now been completed on 2869 patients for 244 SNPs. Four hundred and thirty one of these patients had femur fractures and were admitted to the Trauma ICU at Vanderbilt University Medical Center. Out of the 431 patients with femur fractures, 247 met the inclusion criteria of minimum 6 week radiographic followup, Evidence of HO on plain radiograph was seen in 57 (23%) of these patients (FIGURE 1). In addition, data has been collected from the Trauma Registry of the American College of Surgeons (TRACS) to include environmental factors. Our original proposal was to genotype for 36 SNPs in a population of 1200 patients, 200 HO and 1000 no-HO (Aim 1.2). We have been able to increase the number of polymorphisms genotyped due to changes in the technology in our core labs. However, due to the changes in our research team, we chose to limit our radiographic search to femur fractures only. While this decreases the number of patients in the sample size, it also decreases variability from fracture types and treatments which may limit confounding factors due to anatomy, differential surgical techniques and degrees of soft tissue injury. Data collection is now complete but we are still awaiting the analysis.
The changes in our research team have led to the loss of the member who could perform the multivariate analysis. Nonetheless, we are continuing to pursue this albeit much delayed and outside of the research award period. We are attempting to identify an individual and funding to take this to completion for the data analysis as we feel that there is merit to our hypothesis and the data has been collected. We do expect to retain this individual and we will send a supplemental report with our final results including any publications that result from the data as soon as this is achieved. 
CONCLUSION
We have completed data collection including genotyping, radiographic examination, and environmental factors on 2869 patients admitted to the Trauma ICU at Vanderbilt University Medical Center. Our preliminary results from a subset of this data have shown a relationship between a polymorphism of the β2 Adrenergic Receptor and the development of HO. Our environmental data has shown that a greater degree of total injury severity but not head injury is associated with HO formation. We use the Abbreviated Injury Score (AIS) for head injury instead of the Glascow Coma Scale (GCS) which is a more specific indicator of traumatic brain injury. The GCS on admission has inaccuracies due to intubation and medication of a patient in the field which obscures the ability to assess mental status.
The dataset that has now been completed is more thorough and expected to reveal more relationships. If the β2 Adrenergic Receptor again shows a correlation, this would support our hypothesis that an altered systemic sympathetic response to trauma in certain individuals is a potential factor in the formation of HO. In our preliminary data, patients with longer ICU stays and ventilator days had an increased risk of HO independent of ISS. This also supports our hypothesis. Despite similar injury profiles and demographics, some patients recover without significant complication while others suffer from acute respiratory distress syndrome, systemic inflammatory response syndrome and/or sepsis. We assert that this is a phenomenon dictated by a genetically determined response to trauma that differs across individuals. A better understanding of the underlying causes of this response not only will allow us to better prevent HO but also potentially prevent other morbid events after severe traumatic injuries. 
